Obese patients of CAD (n= 30 each group). Serum lipid profile along with apolipoprotein B and A1 were measured and apolipoprotein B/A1 ratio were calculated. Results: Total cholesterol and triglycerides levels were significantly high in obese patients as compared to non-obese and controls. LDL-C and HDL-C were altered insignificantly (p<0.1) in Group 2 and Group 3 as compared to Group 1. Apo B and apo A1 were significantly high in obese and non-obese CAD patients as compared to controls whereas insignificant difference was observed (p<0.1) when Group 3 patients were compared with Group 2. ApoB/Apo A1 ratio was increased significantly (p<0.01)) in patient groups as compared to controls. Conclusion: Although LDL-C and HDL-C were normal in subjects of CAD, increase in Apo B, A1 and its ratio authenticates the fact that these markers are more efficient in detection of CAD risk in obese and non obese patients than conventional lipid profile parameters.
INTRODUCTION
Coronary artery disease (CAD) remains the leading cause of morbidity and mortality in all over the world despite major advances in treatment and prevention. The overall figure of CAD in the population represents approximately a 10 folds increase in the prevalence of CAD in urban India during the last 40 years. [1] [2] [3] It has been well predicted that by the year 2020 there would be an almost 75% increase in the global cardiovascular disease burden, and thus, received much attention for early prediction of CAD. 4, 5 Obesity is one of the reasons which is more prevalent in men until 45 years and in women after that age. 6 The risk of cardiovascular events is increased especially in subjects with central obesity because of the concomitance of hyperlipdemia or other risk factors. 7 In fact the metabolic syndrome, defined by the presence of three or more of risk factors which includes central obesity. 8 However hyperlipidemia linked cardiovascular risk increase cannot be explained in non obese patients. The Apolipoproteinrelated mortality risk (AMORIS) studies were published demonstrating that the concentrations ofapolipoprotein B (ApoB) and apolipoprotein A1 (Apo A1) as well as the ratio of Apo-B/Apo A1 improved prediction of CHD risk. 9 Whether apolipoproteins provide any additional predictive informationover and above the usual lipid measurements remains controversialto date. Some early case-control studies found Apo-B andApoA-I to be better predictors of coronary heart disease (CHD) than the usual lipids. 10, 11 This idea was supported by several cohort studies. 12, 13 However other prospective studies did not confirm these findings. 14, 15 In the present study, we therefore have investigated the role of Apo-B, Apo A1 and Apo B/A1 ratio in relation to central obesity and lean subjects of CAD.
MATERIALS AND METHODS
The present study was done in ninety female subjects of age between 30-60 years comprising thirty healthy controls and sixty patients of coronary artery disease admitted in medical wards and/or coronary care unit of University College of Medical Sciences and Guru Teg Bahadur Hospital. Control group included people without hypertension, diabetes mellitus, obesity and hypothyroidism. All the subjects were matched for age and informed consent was taken from all subjects. Study was approved by ethical committee of University College of Medical Sciences, Delhi. Ninety subjects were divided into Group 1 consisting of 30 healthy controls, Group 2 consisting of 30 obese patients of coronary artery disease, Group 3 consisting of 30 nonobese patients of coronary artery disease. Central obesity was defined as waist circumference of >80cms in females. Measurement was taken at navel level for central obesity and CAD was defined on the basis of history, clinical examination, ECG findings, elevated cardiac enzymes and troponins.
Four ml venous blood was withdrawn under aseptic condition within 12 hrs of admission. Then one ml of venous blood was transferred in vacutainer containing sodium fluoride in fasting state for plasma glucose. Plasma glucose level was estimated using standard method. Rest 3ml of venous blood was transferred in plain vacutainer. Sample was centrifuged at 3000 rpm for 10 minutes for serum separation. Serum was collected and separated into two portions. First portion was analysed for lipid profile on the same day of collection using standard methods. Second portion was stored at -70 o C for measurement of apolipoproteins. Apolipoproteins B, A1 were done using immunoturbidity method (Randox kit) and ApoB/A1 ratio was calculated.
Statistical analysis
The data from both the study group subjects and controls were expressed as Mean ± SD and comparison was made between study group and control group by using one way ANOVA with two Turkey's test at 5% significance level. Table 1 , all the groups were matched for age. There was no statistically significant difference of age in group 2 (non-obese) and group 3 (obese) as compared to group 1 (control).Waist circumference was highly significant (p<.001) in group 3 (obese) as compared to group 2 and group 1 (controls). Systolic and diastolic blood pressure were significant in group 2 (non-obese) and group 3 (obese) as compared to group 1 (controls). Fasting blood sugar in group 2 (non-obese) and group 3 (obese) was significantly higher as compared to group 1 (controls).
RESULTS

As shown in
Serum total cholesterol (TC) was significant (p<.01) in group 3 (obese) as compared with controls whereas TC was found insignificant in obese as compared to nonobese( Table 2) . Insignificant difference was also found for HDL-C and LDL-C among the study groups (Table 2) .TG levels were found highly significant (p<.001) in group 3 (obese) as compared to the group 2(non obese) and group 1 (controls),whereas insignificant levels were found in group 2 as compared to group 1( Table 2 ).
The level of Apo B was found significantly high (p<.001) in group 2 (non-obese) and group 3 (obese) as compared to group 1 (controls), whereas insignificant level was found in obese group as compared with non-obese group (Table 3) . Level of Apo-A1 was found significantly lower (p<.001) in group 2 (non-obese) and group 3 (obese) as compared group 1 (controls), whereas insignificant level was found in group 3 as compared to in group 2 ( Table 3) .
Apo-B/A1 ratio was significantly higher (p<.001) in non obese and obsese patients as compared to control whereas insignificant difference of ratio was found between obese and non obese patients (Table 3) .
DISCUSSION
Plasma levels of TC and LDL-C are correlated with prevalence of CAD. 16 High levels of LDL-C predisposes to premature CAD. 17 Still many patients with CAD do not have elevated LDL-C or other detectable lipoprotein lipid level. 18 Many patients with advanced coronary atherosclerosis have elevated levels of Apo B but normal LDL-C. 18 Patients with premature coronary heart disease (CHD) have over production of LDL-apo B and yet normal concentration of LDL-C, enhanced production of LDLapo B may cause accelerated atherosclerosis. 18 There are three major components of the dyslipidemia that occur in obesity: increased fasting and postprandial triglyceride-rich lipoproteins (TRLs), decreased HDL and increased small dense LDL particles. There is also evidence from case control studies that apoB and apo A1 may be superior to LDL and HDL in discriminating Ischemic heart disease (IHD) case subjects. 18 In the present study, levels of HDL-C and LDL-C were found insignificant. We also found that levels of TG and total cholesterol were highly significant in obese patients as compared to non-obese and controls whereas non significant levels of total cholesterol was found in non obese patients as compared to obese and controls.
Many researchers found that apoliproteins are the better predictors found of risk for CAD as compared to controls. Apo-B synthesis is required for the hepatic secretion of VLDL and Apo-B remains associated with particle during the triglycerides hydrolysis and lipid exchange cascade until its clearance from the circulation as LDL or IDL particles. There is abundance of evidence from case control reports to support the role of Apo-B as an important risk factor for IHD. 19 In our study Apo-B was highly significant in non obese and obese patients of CAD as compared to controls whereas Apo-B levels are not significant in obese patients as compared to non-obese patients. High numbers of Apo-B containing lipoproteins will results in the presence of an elevated number of small dense LDL particles which have been associated with an enhanced risk of CAD. 20 There may also an increased secretion of VLDL apo-B particles synthesis, a condition that may favour the formation of small, dense, atherogenic LDL particles. [20] [21] [22] The range of values for apoB secretion among the obese was wide and partly related to central adiposity, insulin resistance and genetic factors. [23] [24] [25] Increase in Apo-B in non-obese patients could be because of other pathophysiological abnormalities and associated risk factor that could lead to formation of small dense LDL. These works suggest that abnormalities in metabolism of Apo-B which are not necessarily revealed by concentration of LDL-C may cause acceleration of atherosclerosis.
It has been suggested that Apo-A1 measurements may provide more information then HDL cholesterol levels in the assessment of ischemic heart disease risk. 26 Levels of apo A-I are strongly correlated with those of HDL-C, and expression of apo A-I may be largely responsible for determining the plasma level of HDL. Apo A-I also acts as a cofactor for lecithin cholesterol acyl transferase (LCAT) which is important in removing excess cholesterol from tissues and incorporating it into HDL for reverse transport to the liver. Furthermore, apo A-I is the ligand for the ATP-binding cassette (ABC) protein, ABCA1 and hence is involved in the docking procedure by which excess cholesterol in peripheral cells is externalized to HDL for further reverse cholesterol transport either directly or indirectly via LDL back to the liver. ApoA-I also manifests anti-inflammatory and antioxidant effects.
27
The anti-atherogenic properties of apoA-I were recently documented. 28 In our study, Apo-A1 was significantly decreased in non obese and obese compared to controls whereas Apo-A1 levels were not significantly decreased in obese patients as compared to non-obese patients of CAD.
The ratio of Apo-B/ApoA1 has also suggested that predicating of the severity of CAD. 29 The two largest of these studies are the AMORIS 30 and the INTERHEART 31 studies which both show a very strong direct relation between a high apoB/apoA-I ratio and an increased risk of fatal MI 7 and acute MI (AMI). 9 These results are in line with the findings in the INTERHEART study, which was based on almost 15 000 AMI compared with 15 000 age-and sex-matched controls. 31 In that study the apoB/A-1 ratio was the strongest of all risk factors including smoking, hypertension, abdominal obesity, diabetes, alcohol, psycho-social stress, vitamin intake, and exercise. The results were independent of age, gender, and ethnicity. Furthermore, the apo B/A1 ratio also remained the strongest of all risk factors in multivariate analyses. 31 Our study showed that Apo-B/Apo-A1 ratio are significant in non-obese and obese patients of CAD as compared to controls whereas Apo-B,/Apo-A1 ratio were not significantly changed in obese as compared to non obese.
CONCLUSION
These findings suggest that increase in concentration of Apo B and decrease Apo A1 can be considered to be risk factor for CAD in cases of normolipidemic profile where HDL-C and LDL cholesterol are not significantly changed in study population. Both obese and non obese patients showed increase in ApoB, Apo A1 ratio and non significant difference between these two groups. Therefore, altered levels of apolipoproteins are independent risk factor of CAD irrespective of obesity and early assessment of apolipoproteins (Apo-B, apo-A1, Apo-B/Apo-A1 ratio) can be effective in prediction of CAD complications.
